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Reponse to Office Action mailed May 22, 2003 

REMARKS 

Submitted concomitantly herewith is a REQUEST FOR INITIALED 
COPY OF FORM PTO/SB/08A, wherein the Examiner is requested to 
return an initialed copy of the Form PTO/SB/08A dated January 11, 
2002. 

Claims 1 to 16 were rejected under 35 USC 112, second 
paragraph, for the reasons set forth at the middle of page 3 of 
the Office Action. 

The position was taken in the Office Action that the 
recitation in the claims of "a grain size number of 10 or more" 
is indefinite because it is not certain if such grain size is 
based on ASTM or JIS and because such grain size number is not 
defined in the specification. 

Page 21, lines 11 to 12 of the specification states as 
follows: "The determination of the grain size number was given in 
accordance with JIS G0552." 

A copy of JIS G0552 is enclosed. 

In view of the above, withdrawal of the 35 USC 112, second 
paragraph rejection is respectfully requested. 

The presently claimed invention concerns a steel sheet 
comprising : 
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a ferritic phase comprising ferritic grains and ferritic 
grain boundaries, the ferritic grains having a grain size number 
of 10 or more; 

at least one precipitate selected from the group consisting 
of Nb precipitates and Ti precipitates, the at least one 
precipitate being included in the ferritic phase; 

the ferritic grains have a low density region with a low 
precipitate density in the vicinity of the grain boundary; and 

the low density region has a precipitate density of 60% or 
less of the precipitate density at a center portion of a ferritic 
grain. 

The presently claimed invention also relates to a method for 
manufacturing the above-described steel sheet, comprising the 
steps of: 

hot-rolling a slab consisting essentially of 0.002 to 0.02% 
C, 1% or less Si, 3% or less Mn, 0.1% or less P, 0.02% or less S, 
0.01 to 0.1% sol.Al, 0.007% or less N, at least one element 
selected from the group consisting of 0.01 to 0.4% Nb and 0.005 
to 0.3% Ti, by mass%, and the balance being Fe, to prepare a hot- 
rolled steel sheet; 
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cooling the hot-rolled steel sheet to a temperature of 750 °C 
or below at a cooling speed of 10°C/sec or more; 
coiling the cooled hot-rolled steel sheet; 

cold-rolling the coiled hot-rolled steel sheet to prepare a 
cold-rolled steel sheet; and 

annealing the cold-rolled steel sheet. 

Claims 1 to 16 were rejected under 35 USC 103 as being 
unpatentable over Matsuoka et al. USP 5,360,493, Sakata etal. 
USP 4,857,117 or Matsuoka et al . USP 6,171,412 for the reasons 
indicated in the paragraph bridging pages 2 and 3 of the Office 
Action. 

It was admitted in the Office Action that the references do 
not teach ferritic grains having a low density region with a low 
precipitate density in the vicinity of the grain boundary, and a 
low density region having a precipitate density of 60% or less of 
the precipitate density at a center portion of a ferritic grain, 
as recited in applicants 1 claims. 

It is an object of Matsuoka et al . USP 5,360,493 to provide 
a method of producing a high-strength cold-rolled steel sheet, 
which is superior to the conventional steel sheets in deep 
drawability and which also excels in ductility. 
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It is an object of Matsuoka et al . USP 6,171,412 to provide 
a bake-hardenable steel sheet with good anti-aging property . 

It is an object of Sakata et al. USP 4,857,117 to provide a 
method of manufacturing a cold-rolled steel sheet having an 
improved deep drawability . 

As described in the paragraph bridging pages 3 and 4 of the 
specification, prior to the present invention, there was a 
difficulty in that there was no appropriate action that could be 
taken to avoid a fracture which occurs during stretch- f orming . 

An object of the present invention is to provide a steel 
sheet having a large forming allowance during press -f orming . 

The object of the present invention is substantially 
different from the objects of USP 5,360,493, USP 6,171,412 and 
USP 4,857,117. 

The following is described in the last paragraph on page 12 

of the specification: 

"...the refinement of ferritic grains and the formation 
of low density region with low precipitate density in 
the vicinity of ferritic grain boundary increase the 
crack generation limit and the wrinkle generation 
limit, thus increasing the forming allowance during 
press - forming , even with the same material 
characteristics." (emphasis provided) 
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The press -forming allowance is a load difference between the 
wrinkle generation limit and the crack generation limit (see page 
13, lines 6 to 11 of the specification) . 

Fig. 1 of the present application (which is reproduced 
hereinbelow) is a graph which shows the relationship between the - 
forming allowance during the press -forming and the microscopic 
structure of the steel sheet. To obtain a preferable forming 
allowance (3 0 tons or more; marks o and ® in Fig. 1) , as seen in 
Fig. 1, the ferritic grains in the steel sheet should have a 
grain size number of 10 or more (or refinement) . 
FIG.l 
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None of the cited references teach or suggest that a 
ferritic grain size number of 10 or more is important to obtain a 
preferable forming allowance. 

In the present invention, a specified amount of C is 
necessary to form carbides with Nb and Ti, and to form regions 
different in precipitation density from each other in the 
vicinity and at the center portion of a ferritic grain. 

In contrast to the present invention, in USP 5,360,493, USP 
6,171,412 and USP 4,857,117, it is desirable that the C content 
is reduced as much as possible to improve the workability (see 
USP 5,360,493, column 7, lines 36 to 42; USP 6,171,412, column 
12, lines 49 to 51; and USP 4,857,117, column 4, lines 18 to 22). 

Therefore, regarding the concept of C amount, the present 
invention is substantially different from USP 5,3 60,4 93, USP 
6,171,412 and USP 4,857,117. 

With respect to the concept that the C content be reduced as 
much as possible, it is clear that USP 5,360,493, USP 6,171,412 
and USP 4,857,117 have no intention to increase the ferrite grain 
size number to be 10 or more. 

It is therefore respectfully submitted that applicants 1 
claimed invention is not rendered obvious over the references. 
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Reconsideration is requested. Allowance is solicited. 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 
action. 



Frishauf, Holtz, Goodman 
Sc Chick, P.C. 

767 Third Ave., 25th Floor 
New York, NY 10017-2023 
Tel. Nos. (212) 319-4900 
(212) 319-4551/Ext . 219 
Fax No. : (212) 319-5101 
E-Mail Address: BARTH@FHGC- 
RSB/ddf 



Respectfully submitted, 

Richard S. Barth 
Reg. No. 28,180 

'.COM 



Encs.: (1) PETITION FOR EXTENSION OF TIME 

(2) REQUEST FOR INITIALED COPY OF 
FORM PTO/SB/08A 

(3) Copy of JIS G0552 
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